A simple and low-cost device for generating hyperpolarized contrast agents using parahydrogen.
A detailed description of the construction and use of a device for hyperpolarization of select contrast agents is presented. The device is based on molecular incorporation of the spin-order inherent to parahydrogen, followed by order transfer to a metastable heteronuclear alignment. Design considerations and experimental results relating to catalyst/solvent choice and handling, solvent heating, efficient gas entrainment and spin-order transfer are described. The resulting degree of hyperpolarization is shown to be substantial, ranging from a few to over 50%, depending on the choice of target molecule. Finally, the use of the hyperpolarized agent is demonstrated in a series of in vivo images.